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FOREWORD

In November I96O the California Water Resources Development Bond

Act was approved by the State's electorate, paving the way for the con-

struction of the State Water Project as the first phase of the California

V/ater Plan. The Department of V/ater Resources was subsequently asked by

representatives of the Crestline -I^ke Arrowhead area to consider the area

as a potential contractor for water from the State Water Project,

A preliminary investigation of the Crestline -lake Arrowhead area

was conducted by the Department and the results published in I96I as a

"Report on Feasibility of Serving the Crestline -Lake Arrowhead Area from

the State Water Facilities". This report recommended that the persons

residing in the investigational area undertake to either annex the area to

a water district having the necessary operative powers to import and distri-

bute water or to form an overall water agency that would have these powers,

and that this agency then negotiate with the State for a water supply

contract.

The Crestline -lake Arrowhead Water Agency was created by the

California State Legislature in I962 and entered into a water supply con-

tract with the State of California on June 22, I963.

Prior to executing contracts for water service with water eigencies,

the Department of Water Resources makes studies of those agencies and the

areas encompassed by them in order to evaluate each area's future demand

for supplementauL water supplies, the legal right of each agency to enter

into such a contract, the engineering feasibility and economic justification

of providing such service, and the financial ability of each agency and its

constituent area to meet the financial requirement which would be imposed

upon it by a water service contract with the State.
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The results of these studies along with significant incidental

and supporting material have been embodied in separate bulletins published

by the Department of Water Resources. This bulletin, which contains data

used in negotiating the contract between the State and the Crestline-lake

Arrowhead Water Agency, is an updating of the Department's I96I report.

It is one of a series of such publications by the Department which, when

complete will, together with other dei)artmental reports dealing with

potential contracting agencies, cover all the areas in the State that have

entered into contracts with the State of California for supplemental

water supplies from the State Water Project.
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CHAPTER I. niT'RODUCTION

The Crestline-Iake Arrowhead Water Agency has recently executed

a contract with the State of California for a v/ater supply from the State

Water Project, This contract is the result of negotiations between the

Agency and the Department of Water Resources, based on data originally

presented in a preliminary feasibility report prepared by the Department

in September I961. The data presented in the preliminary report have been

revised in accordance with the findings of a later, more detailed investi-

gation of the Agency and are presented in this report.

At the present time, an area surrounding Lake Arrowhead is

excluded from the Crestline-Lake Arrowhead Water Agency. This area, com-

prising about ^,760 acres, is served by the Arrowhead Utility Company.

The excluded area is expected to become a part of the Agency in the future;

therefore, these lands were incorporated into this report for analysis.

For purposes of identification, this unit has been designated as the

"Arrowhead Excluded Area" . The data in this report will be presented for

the Crestline -lake Arrowhead area as a whole and, where pertinent, for its

two component parts, the Crestline -lake Arrowhead Water Agency and the

Arrowhead Excluded Area.

Purpose and Scope of the Report

The purpose of this report is to pi^esent the essential background

data that contributed to the evaluation of the feasibility of providing

supplemental water to the Crestline -lake Arrowhead Water Agency from the

State Water Project. The report includes a review of the historical

development of the area, its recent economic development and future economic

potential, estimates of the area's future water needs, and a schedule of the

probable costs of serving the area with water from the State Water Project.



The report also evaluates the economic and financial aspects of supplying

water to the Agency's area from the State Water Project.

The Department of Water Resources published a report on the

Crestline-Lake Arrowhead area in September I96I. In May I963, Albert A.

Webb Associates, of Riverside, California, consulting engineers for the

Crestline -lake Arrowhead Water Agency, published a report analyzing

the Agency's imported water requirements and its ability to pay for impor-

ted water supplies. The consulting engineers' report concurred with the

1961 Department report's estimates and projections of population and

generally substantiated its conclusions. This present report reviews and

enlarges upon the data provided in the I96I report, and utilizes the two

and a half years which have passed since its publication to check the

previously made projections of population, assessed valuation, and growth

of the economy.

On February 7, ^9^^, seven months after the water supply contract

with the Crestline-Lake Arrowhead Water Agency was signed, the Agency trans-

mitted a resolution to the Department expressing a desire to exercise its

option for a maximum annual entitlement of 300 acre-feet of additional water

under Article 8 of its water supply contract. After analyzing the Agency's

request, the Department determined that the Agency could put this additional

water to beneficial use prior to 1990 and that the Agency had the financial

ability to pay for this added water. A copy of this analysis is presented

in Appendix A of this report. On September 28, 196^, the Agency's contract

was ajnended to provide a total maximum annual entitlement of '3,800 acre-feet.

Description of the Crestline-Lake Arrowhead Area

The Crestline-Lake Arrowhead area is located in the San Bernardino

Mountains about ten miles north of the City of San Bernardino, at an elevation
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extending from about 1,500 feet to about 5,700 feet above the City, as

shown on Plate No. 1, "Location Map".

The total area included in this study is about 50,500 acres.

The Crestline -Lake Arrowhead Water Agency includes about ^5,700 acres, and

the Arrowhead Excluded Area comprises 4,800 acres. Mountainous, ranging

in elevation from about 2,600 to over 7,000 feet, the area is generally

timbered with pines and cedars. It lies predominantly in the Mojave River

drainage area.

Most of the development in the Crestline -lake Arrowhead area has

taken place at an elevation of 5,000 feet and above. Elevation has a

marked influence on temperature as can be seen by comparing average daily

temperatures for lake Arrowhead and the City of San Bernardino. Average

daily temperatures at Lake Arrowhead for July, the hottest month, are a

high of 83*^. and a low of 56**^. while January, the coldest month, has an

average high of 48"*?. and a low of 26°F. San Bernardino City has a July

average high of 96**F« which is 13 °F. higher than the average at Lake

Arrowhead, 4,000 feet higher in elevation.

The average yearly precipitation of the Crestline -lake Arrowhead

area generally runs between 30 and 4-5 inches. Some slopes receive much

more, but some of the leeward slopes much less. Lake Arrowhead has an

average of 42.5 inches of precipitation a year.* Like Southern California

generally, most of the precipitation is concentrated in the winter months.

However, unlike the lowlands, the mountains do receive some sumner precipi-

tation, though its total amount is relatively minor.

*U. S. Weather Bureau average, to 1952.



History of the Area

The San Bernardino Mountain region in which the Crestline -Leike

Arrowhead area is located was virtually uninhabited before California

became a state in I85O. Shortly after California achieved statehood.

Congress established a board of land commissioners to segregate public

domain from privately-owned land. The greater part of what is now San

Bernardino County and all of the Crestline -Lake Arrowhead area remained

public domain.

In 1351, a company of nearly 5OO Mormons crossed from Salt Lake

City to establish a colony in the San Bernardino Valley. Buying Rancho

San Bernardino, 35, 509.^1 acres, they laid out a mile-square town, built

a stockade for protection against Indian attach, seeded fields, started a

grist mill, and built a logging road up Waterman Canyon to the crest of

the San Bernardino Mountains. Several sawmills were put in operation, and

by 1854 the San Bernardino Mountains were Southern California's source of

good lumber.

To supply irrigation water for the growing farms and orchards in

the San Bernardino Valley, the Big Bear Valley land and Water Company

constmicted a masonry dam across the head of Big Bear Valley in 1884,

creating the first, and largest, man-made reservoir in the mountains. In

1891 a group of Ohio investors set in motion plans to impound the waters

draining into Little Bear Valley as part of a great irrigation project.

The dam was completed in I907, creating the lake now called Arrowhead.

Summer camping in the forests and highlaLnd valleys of the San

Bernardino Mountains had been a popular way to escape the valley heat for

many years. Here and there, summer cabins made their appearance and the

recreational development of the mountains was further stimulated by the

opening of the "101-Mile Rim of the World" highway in 1915.
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In 1921 a Los Angeles syndicate purchased Little Bear Valley

and incoi^orating as the Arrowhead Lake Company, built Arrowhead Village,

a lodge, various sports facilities, and completed further work on the

dam, enlarging the lake to seme 78O acres.

In September 1925^ a new lake was formed by the completion of

a multiple arch dam on Green Valley Creek, which is at the eastern end of

the Crestline -Lake Arrowhead Water Agency area. While only 22 acres in

extent, it formed another recreational nucleus. Being at almost 7,000

feet elevation, the Green Valley Lake area developed into a winter sports

center, part of the transformation which has made this whole area a part

of one of the largest winter sports centers on the West Coast.

In 19^6 the Los Angeles Turf Club bou^t Lake Arrowhead and

surrounding property and continued to develop the area, as the postwar

Southern California boom brought increasing activity to the whole stretch

of mountains. Construction of another high gear road up the mountains

along City Creek, coupled with increasing population, brought more and

more people into the area. By i960 almost eight million* recreational

trips were made into the San Bernardino Mountains, a large portion of them

to the Crestline -Ia,ke Arrowhead area. This surge of visitor activity has

been accompanied by a steady growth in the permanent population of the

area. From approximately 2,200 in 19^5, population in the Crestline -Lake

Arrowhead area increased to 3,900 in 1950, and 6,700 in I96O. The present

permanent population is estimated to exceed 7,750 persons.

*U. S. Forestry Service estimate (7,710,000).
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Land Classification and Land Use

The Crestline -Lake Arrowhead area contains about 22,050 acres of

privately-owned lands, which embrace most of the private land within San

Bernardino National Forest between Cedarpines Park on the west to Green

Valley on the east . The area around Lake Arrowhead presently excluded

from the Agency service area is all privately owned, including Lake Arrow-

head itself. A breakdown between the publicly and privately-owned lands

is shown in Table 1 and on Plate 3*

TABLE 1

PRESENT PUBLIC AND PRIVATE LAND OWNERSHIP

Area '.



TABLE 2

URBAN lAND USE, CRESTLINE -LAKE ARROWHEAD AREA, I96I
(in acres)

Type of use :



Restrictions on Future Development

The availability of local water supplies could well be a limiting

factor to the growth of the Crestline -lake Arrowhead area. The requirements

of an expeinding economy and population have been met for many years by drill- ,

ing new wells, but a practical limit is being approached in the development of

ground water supplies by this method. Most area^ are presently experiencing

decreased flows from wells and, in many cases, wells are going dry. It is

evident that, without supplemental water supplies, recreational use and popula-

tion growth in the future will be severely hampered.

The availability of land does not appear to offer an immediate

restriction to future development. Although less than 43 percent of the area

is privately owned, only 20 percent of it is developed. Continuing demand for

recreational opportunities as well as an expanding permanent population will

bring more of this land under development. In addition, the United States

Forest Service is committed zo developing, for recreational usage, much of the

public lajids which are not now available for such use. Less than 3 percent of

the public land has been developed.

Full development and utilization of much of the public land will re-

quire the opening up of areas now under fire closure. It will be necessary

to intensify fire control measures for these areas. This could very well

require supplemental water supplies.

Some of the public land is under fairly long term lease for cabin

sites and commercial usa^e. Over TOO summer homes, five organization camps,

and 13 special use tracts are now on national forest land.

The U. S, Forest Sei-vice is following a policy of maximum utiliza-

tion by not renewing leases where there is a possibility of, and a demand for,

more intensive public use of the land. Those areas which are not suitable for

public development are to be exchanged for private lands elsewhere in the

Sam Bernardino National Forest. i
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Description of Crestline -lake Arrowhead Water Agency

The Crestline-Iake Arrowhead Water Agency was created in I962 by

a special law enacted by the California Legislature (California Statutes

1st Extraordinary Session I962, Chapter hO; Deerings Uncodified Acts

No. 9099a). The Agency began operating after axi election in vhich the

majority of the voters in the Agency area voted for the Agency to begin to

function and exercise its powers as provided in the Act.

General Powers

The Agency has the power to acquire water rights ajid to construct

or otherwise acquire water storaige aind conveyance facilities (Section 11,

Subd. 5 -- unless otherwise indicated, all references are to the Crestline-

l&k.e Arrowhead Water Agency Act), and appurtenant recreational (Section 11,

Subd. 12) and hydroelectric works (Section 25). The Agency may sell water

both to individuals and to public and private agencies (Section 11, Subd. 7

and 8).

The Agency is governed by a five -man Board of Directors with each

Director elected from a Division of the Agency (Section 2.7). All registered

voters residing with the Agency may vote in Agency elections (Section h)

.

Improvement districts can be formed of a portion of the Agency to bear the

cost of works benefiting only that portion (Sections 19-21).

Fiscal Powers and Ability to Contract with State

The Board of Directors is required, so far as practicable, to fix

water rates sufficient to cover all the Agency's expenses (Section 27). The

Board may also levy taxes to raise necessary funds (Section 11, Subd. 12;

Sections 28, 29, hk) . General obligation bonds, for the whole Agency or for

an improvement district only, may be issued with the approval of two-thirds



of the voters in the Agency or the improvement district (Sections 18, 19, 22),

Such bonds are limited to a maximum term of 40 years and a maximum interest

rate of 5 percent per year. (Section 22). The Agency may also issue revenue

bonds with the approval of a majority of the voters. (Section 11, Subd. 23;

see also Government Code Section 54386.) The Agency may issue general obli-

gation promissory notes with a term of up to 3 years and a yearly interest

rate of up to 6 percent. (Section 11, Subd. ll). The gimount of such notes

outstanding at any time may be at least $75,000 but not more than $500,000

or 2 percent of the Agency's assessed valuation.

The Agency is empowered by its organic act to contract to acquire

property, including water. (Section 11, Subds. 4, 5); to contract and do

other acts necessary for the full exercise of its powers (Section 11, Subd.

15); and to contract with any persons, private corporations, or public

agencies (including a Department of the State of California) for the purpose

of carrying out any of the powers of the Agency (Section 11, Subd. I9). In

addition, the Agency is specifically empowered by the Central Valley Project

Act to contract with the Department of V?ater Resources for a water supply

(see Water Code Sections 11102, II625, and II661).
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CHAPTER II. PRiSENT AND FUTURE
DEVELOHvLEIiT OF THE ECONOMY

The Crestline -Lake Arrowhead area is a recreational appendage of

the Southern California urban agglomeration centering on Los Angeles.

The basic economy of the area has long been largely predicated on its

attraction as a mountain recreation area v^hich draws visitors from Los

Angeles, Orange, Riverside, and San Bernardino Counties. The economy of

the area is now based almost exclusively on these recreational features and

nearly all income producing activities stem from this attraction.

Patterns of Future Development

While the overall pattern of week-end vacation cabins and a

seasonal recreational economy will undoubtedly continue into the future,

there will be changes in the pattern of development. A continuing rapid

population growth in Southern California generally, and the Counties of

Los Angeles, Orange, Riverside, and Saxi Bernardino specificaJLly, will produce

greatly increased pressure on the recreational resources of the area. This

pressure will result in increased development and use of the lauid in the

Crestline -I^e Arrowhead area. Also, when Cedar Springs Reservoir, a part

of the State Vi'ater Project, is completed, it will provide an additional

recreational feature. The considerable increase of tourists resulting from

population growth in Southern California, and further recreational develop-

ment will germinate a substantial growth in that major segment of the area's

permanent population which is economically based on providing commercial

facilities for visitors.

The magnitude of potential demand for the recreational facilities

of this area is strikingly apparent in the projected population growth in

the four Counties of Los Angeles, Orange, Riverside, and San Bernardino.
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Population for the four has been estimated to be between 13 and ik million

in 1980, up from just over T-l/2 million in i960.*

In addition to the population based on recreational services, a

substantial number of the future residents of this area may be expected

to commute to the City of San Bernardino and its environs for their daily

employment. A considerable amount of this commuting population will be

seasonal, with families occupying their own or rental units during the hot

summer, school vacation months, and returning to the valley during the

winter. This pattern is already apparent, with the small group of year-

round commuters from Crestline and adjacent areas being materially augmented

during the summer months

.

Another segment of the permanent population will consist of

retired persons. Many of these too will be seasonal residents, departing

during colder months. Some, however, will be year-round residents. There

is at present a small group of retired or semi-retired persons residing in

the area.

Population

The permanent population of the Crestline -Lake Arrowhead area has

increased from about 2,200 persons in 19^+5 to an estimated 7,750 in

February 1964. This population estimate differs significantly from that in

the San Bernardino County Planning Commission quarterly bulletin which

estimates the population for the Crest Forest Census Tract as 4,680 in

Department of Finance (February I963) projects a 198O population of

13,077,300; Department of Water Resources (Bulletin No. 78, Appendix D,

i960) a population of 13,620,000 in I98O; Los Angeles Regional Trans-
portation Study (January 1964) projects a population of 14,300,000 for

1980.
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October 1963- This census tract takes in somewhat more than the Crestline-

Leike Arrowhead area being investigated, but the addition is largely unpopu-

lated. The Department's I96O population estimate of 6,700 likewise differs

substantially from the 4,3^5 persons reported by the U. S. Census Bureau

for the same year. The Department's estimates are based on known figures

of voter registration and pupil enrollment, which alone account for nearly

the total estimated by the census in I96O auid the San Bernardino County

Planning Commission in October 1963^ and estimates of nonregistered voters,

nonschool minors, and others. The bases for the Department's estimates of

i960 BJid 1964 population, by classification, in the Crestline-Iak.e Arrowhead

area are as follows:

TABLE k

i960 POPULATION ESTIMATE
(middle of year)

Class ; Number of persons

Registered voters, actual count 3,ll8

Pupil enrollment, actual count 1,1^2

Subtotal 4,270

Nonregistered voters, estimated 1,679

Preschool children, age 0-5, estimated 515

Post -school minors, age 18-21, estimated 201

All others, estimated 35

Subtotal 2.430

Total 6,700
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TABLE 5

1964 POPULATION ESTIMATE
(beginning of year)

Class Number of persons

Registered voters, actual count 3,^03^

Pupil enrollment, actual count 1.331

Subtotal ^,93h

Nonregistered voters, estimated 1,833

Preschool children, age 0-5, estimated 6t6

Post -school minors, age 18-21, estimated 265

All others, estimated 42

Subtotal 2.816

Total T.T50

a. Adjusted so as to be comparable to I96O data which were
gathered during a different month.

The above estimates were made when it became apparent that the

U. S. Census and the County Planning Commission estimates, which are a

buildup on I96O census counts, were short of the true population of the

area. The failure of the census to completely enumerate an area of this

type is understandable when the extreme difficulty of contacting all the

residents by the individual enumerator is considered.

The 1964 estimate in the above table is for the beginning of the

year while historical and projected population estimates are for the middle

of the year in question. By projecting the current short term grovrth rate

to the middle of 1964, a time comparable estimate of 7,900 total population

for the Crestline -leke Arrowhead area is obtained.
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Estimates of future population utilized the projections maxie for

Southern California "by this Department and reported in Bulletin No. 73,

Appendix D, "Economic Demand for Imported Water" as well as data developed

in the four years subsequent to the publication of Bulletin No. 78.

Department estimates of the historical auid future permanent

population for the Crestline -lake Arrowhead area as a whole are as follows:

TABLE 6

POPULATION OF THE CRESTLINE -LAKE ARROWHEAD AREA

Year
;

Population

1945 2,200

1950 3,900

1955 ^,500

i960 6,700

1964 7,900

1970 11,300

1980 20,000

1990 32,000

The Department has also made current and projected population

estimates for the Arrowhead Excluded Area. Like the estimates for the

entire area, the historical figures are higher than census counts as

reflected in enumeration district figures and San Bernardino County Plainning

Department figures. This is in line with actiial voter registration for the

Arrowhead Excluded Area which reflects a low count by the census.
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The United States Forest Service's "San Bernardino National

Forest Multiple Use Management Plan, Arrowhead Ranger District", published

in May, I96I, served as the guide in making future estimates of government

land use. This plan is now in the process of being updated but it was

assumed that the overall objectives and policy, as well as the major specifics

of the original plan, are not a subject of change. One of the objectives of

the plan is to reduce or eliminate private and public land conflicts. Much of

this may be done by the exchange of National Forest lands which are not suit-

able for public recreational development for islands of private land.

No irrigated agriculture or industrial development has been projected

for the Crestline -lake Arrowhead area. It is expected that the land will be

devoted to residential and recreational use, with some lands used for commer-

cial development. Since these commercial establishments will serve the

seasonal and week-end visitor, as well as the permanent population, the area

devoted to commercial usage will be considerably larger than would be expected

from the size of the resident population. If there is any development in

light manufacturing it will be very minor and is not expected to influence the

growth of the area.

The continued rise in income levels throughout Southern California,

as well as the general population growth, has been reflected in an expajiding

demand for week-end cabins. This demand, assuming continued economic as well

as population growth, should continue. It is particularly apparent in the

Arrowhead Excluded Area where a considerable number of elaborate and

expensive mountain homes are being built.
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CHAPTER III. DEMAND FOR PROJECT WATER

The Crestline -Lake Arrowhead area is primarily a recreational

area with the permanent population presently accounting for about 60 percent

of the total water consumption. Water use is primarily domestic, with

smaller demands for commercial purposes.

Values of VJater Use

In 1961 the Department of Water Resources estimated the apparent

unit water use for the Crestline -Lake Arrowhead area at 85 to 90 gallons per

day per capita on the basis of the permanent resident population. This

figure also included water used by visitors, vacationers, and seasonal resi-

dents. Water use by the permanent residents was estimated at approximately

50 to 60 gallons per capita per day. An analysis of certain factors which

affect unit water use to a major extent indicates that this low per capita

consumption is to be expected. Water use decreases with a decrease in mean

annual temperature, outdoor water use decreases with increasing mean annual

precipitation, and water use increases as the number of water using appliances

and extent of lawns and shrubs increase.

Urban water use in the Crestline -Lake Arrowhead area is confined

largely to indoor water use as there are few plantings of lawns, shrubs or

flower gardens. Automatic dishwashers and garbage disposals are installed in

only a relatively few dwelling units though their use is increasing. The

average ajinual temperature is about 12.6'*F. lower than in the City of San

Bernardino; therefore, air conditioning systems are not needed even during

the midsummer months. There are no industrial developments and the commercial,

establishments tend to be modest in size. Thus, the low water use values of

the area are understandable.
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While present development indicates a slight increase in water-

using appliances, no large scale planting of lawns or ornamental shrubs is

expected. Topographical restrictions and limited water supplies will

probably limit golf-course development within the Crestline -Ia.ke Arrowhead

area to the existing course surrounding Grass Valley Lalce until project

water becomes available after 1972. At that time it is possible that one of

the large, presently imdeveloped privately held parcels of land east and

south of Lake Arrowhead may be developed into a golf course. Throughout the

area there is expected to be a significant increase in the development of

week-end and summer homes which will receive considerable use and therefore

require substantial supplies of water.

Estimates of unit values of water use by ten-year intervals up to

1990 for the Crestline-Lake Arrowhead area as an entity are shown in Table 8.

Since local water supplies are essentially fully developed, consumption will

be limited by supply until State Water Project deliveries in 1970. This

limitation is reflected in water use figures for 1970. It may be necessary

to adopt some sort of inverse rate structure to limit water consumption in the

years immediately before State Water Project water becomes available.

TABLE 8

ESTD^TED UIHT VAUJES OF V/ATER USE
CRESTLINE-LAKE ARROWHEAD AREA

1960-1990

Year !



There is considerable variation in per capita water consumption

vithin the Crestline -lake Arrowhead area as a whole, and these differences

are likely to continue. The area served by the Arrowhead Utility Company,

which is essentially the same as the Arrowhead Excluded Area, has historically

had an extremely high per capita rate of consumption. In I96O, water con-

sumption was about 29O gaQJLons per permanent resident per day. While this

decreased slightly in I96I, it has since exceeded 3OO gallons per capita per

day.

The nature of the development in the Arrowhead Excluded Area

naturally leads to high water consumption when it is measured in terms of

permanent residents. The type of housing units, generally larger and with

more water consuming appliances than the average unit in the Crestline -Ifike

Arrowhead area as a whole, is only part of the story. Even more significant

is the concentration of ccmmercial lodgings, many with swimming pools, which

cluster in this area. These, together with an increasing number of elaborate

week-end and summer cabins, result in the high per capita water consiomption

figures. For example, the Arrowhead Utility Company reported to the Public

Utility Commission that in I96I it served a population of 5^000 plus a

summer influx of 35^000. Even the five thousajid reported as more or less

regular customers were primarily nonresident, for the permanent population

of the Arrowhead Excluded Area was approximately 950 in I96I.

The department's estimates of unit values of water use by ten-year

intervals up to 1990 for the Arrowhead Excluded Area are shown in Table 9«

A continued high level of per capita consumption is expected, but with a

dropping off and stabilizing of past increases.
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TABLE 9

ESTIMATED UNIT VALUES OF WATER USE
ARROWHEAD EXCLUDED AREA

1960-1990

Year
|



Urban Water Requirements

Water requirements for urban purposes were determined by applying

estimates of per capita water consumption to the population estimates for

each decade from i960 through 1990» Since water use in the Crestline -Lake

Arrowhead area will continue to be almost wholly urban or semiurban in nature,

these estimates may be considered as total requirements.

Table 11 indicates the estimated requirements for the Crestline-

Lake Arrowhead area as a whole. Table 12 for the Crest line -Lake Arrowhead

Water Agency area, and Table 13 for the Arrowhead Excluded Area.

TABLE 11

URBAN WATER REQUIREMENTS
CRESTLINE -LAKE ARROWHEAD AREA

1960-1990

Year :



TABLE 13



Although the Crestline -Lake Arrowhead area is subjected to heavy

seasonal precipitation, the majority of the precipitation is consumptively

used by the trees and other vegetation within the area or leaves the area

as runoff to the valleys at the base of the mountains. The small percentage

of precipitation which infiltrates the area is stored in thin layers of

sediments along the creek bottoms and in the joint and fracture systems of

the bedrock. Water-bearing formations are limited in storage capacity and

in periods of subnormal rainfall are not reliable sources of supply. Ground

water is obtained frcm both vertical and horizontal wells, with horizontal

wells supplying the greater percentage. There are approximately 200 of these

horizontal wells now serving the area.

While it was not possible to determine the amount of ground water

in storage and average amount of recharge, most areas within the study area

are experiencing decreased flow from wells, indicating that a practical

limit is being approached in the development of ground water. It has been

concluded that local supplies are essentially fully developed at the present

time.

Demand for Project Water

Table Ik, showing total and supplemental water requirements for

the Crest line -Lake Arrowhead area as a whole, assumes that an additional

two hundred acre-feet will be available from local sources on a short term

basis. However, as supplemental water becomes available, this marginal and

expensive supply as well as much of the present supply which is also marginal

and expensive will be replaced and withdrawals will drop back to a lower and

safer level.
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TABLE Ik

TOTAL AND SUPPLEMENTAL WATER REQUIREMENTS
CRESTLINE -LAKE ARROWHEAD AREA

1960-1990

Year Water requirements
(in acre -feet)

Local
water supplies
(in acre -feet)



in any one month of any year to eleven percent of the annual entitlement for

that year. The storage to meet these higher peaking requirements could be

provided in one or more of the existing lakes or by a possible agreement

with the State for additional storage in Cedar Springs Reservoir,

The annual water deliveries from the State Water Project are speci-

fied in the water supply contract and are tabulated in Table 15

.

TABLE 15

ANNUAL WATER SUPPLIES CONTRACTED FOR
DELIVERY FROM THE STATE WATER PROJECT

Year ; Annual water deliveries, acre -feet

1972 500
1973 750
197^ 1,000
1975 1,250
1976 1,500
1977 1,750
1978 2,000
1979 2,250
1980 2 , 500

1981 2,750
1982 3,000
1983 3,250
198^ 3 , 500

1935 3,750
1986 i^,000

1987 ^,250
1988 4,500
1989 4,750
1990 5,000
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CHAPTER IV. COST OF WATER SERVICE FROM
THE STATE WATER PROJECT

The cost of water from the State Water Project to the Crestline-

Lake Arrowhead Water Agency is dependent upon the Agency's allocated portion

of construction, operation and maintenance costs of the California Aqueduct,

the costs accruing from the Delta Water Charge, and the cost of local convey-

ance systems. Necessary local conveyance systems and other local facilities

will he constructed and paid for by the Agency. Construction of the State

Water Project, on the other hand, will be undertaken by the State and will

be financed with moneys from the California Water Fund and from the sale by

the State of general obligation bonds authorized under the Water Resources

Development Bond Act of i960.

Under the Agency's contract for water service with the State, each

contracting agency undertakes an obligation to repay the State for its pro-

portionate share of costs associated with water deliveries from the State

Water Project. This obligation includes a share of the costs incurred for

the construction of transportation facilities, a proportionate share of the

operation and maintenance costs of those facilities, and the Delta Water

Charge. The allocation of the costs of the transportation facilities to

each agency is made on the proportionate use of facilities method of cost

allocation. This method is based on the relative use of each aqueduct

reach required to convey water to the Agency from the Delta as measured by

the average of the following two ratios: (l) the ratio of the contractor's

maximum annual entitlement to be delivered from or through the reach to the

total of the maximum annual entitlements of all contractors to be delivered

from or through the reach; amd (2) the ratio of the capacity provided in the

reach for the transport and delivery of project water to all contractors

served from or through the reach. The contract limits peak deliveries of
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water from the project transportation facilities in any one month of any

year to a maxiraum of eleven percent of the Crestline -Lake ArrcFwhead Water

Agency's annual entitlement for that year. Conduit and regulatory capacity

sufficient to handle such peak delivery was therefore used as a basis for

cost allocation.

State Water Project Facilities

The cost of the State Water Project facilities allocated to the

Crestline -lake Arrowhead Water Agency was estimated for the Agency at the

proposed Cedar Springs Reservoir turnout based on the contracted maximum

annual water entitlement of 5,000 acre-feet. Table l6 indicates the esti-

mated annual component costs of water service from the State Water Project

to the Crestline -Lake Arrowhead Water Agency for specific years during the

period of buildup in water demand to 1990, the year of maximum demand.

TABLE 16

ANMJAL CHARGES FOR WATER SERVICE
FROM THE STATE WATER PROJECT



Water Deliveries at Cedar Springs Reservoir from State Vfater Project

The Crestline -Lake Arrowhead V/ater Agency, located in zhe moun-

tains directly south and east of Cedar Springs Reservoir, has requested

its turnout to be directly from the reservoir. Because of the Agency's

location, it will have an excellent opportunity for increased regulatory

storage, if desired, and emergency storage at Cedar Springs. Because of

the extreme seasonal fluctuations in the Agency's water demands and the

lack of suitable reservoir sites within the Agency, the Agency has been

considering the use of Cedar Springs Reservoir for these local uses,

under applicable provisions of the contract.

Local Distribution Facilities

In order to distribute water imported through the State V/ater

Project, it will be necessary for the Crestline -laJce Arrowhead Water Agency

to provide a distribution system throughout its service area. A relatively

expensive and complex distribution system will be necessary to serve im-

ported water to the many scattered mountain communities within the investi-

gational area.

Construction Features of Local Conveyance Facilities

An extensive engineering study will be required to determine the

most economical design and alignment of the local distribution facilities,

but for the purposes of this report, a reconnaissance plan was prepared for

a main distribution line and attendant pumping plants which could deliver

water through the area from Cedar Springs Reservoir to Green Valley. This

line starts in the vicinity of the upsxream portal of the San Bernardino

Timnel, and runs up Sawpit Canyon, then through the towns of Valley of
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Enchantment, Crestline, and. Arrowhead Highlands. From the community of

Arrowhead Highlands to the junction of the road to Green Valley Lake, the

line roughly x>arallels State Highway 18.

The distribution line and pumping plants were sized to deliver

11 percent of the maximum annual entitlement of 5>000 acre -feet in any one

month. Pipes and pumping plsmts were designed for a maximum capacity of

9 cfs in the reach frcm Cedar Springs to Crestline, 6.5 cfs in the reach

from Crestline to l£Lke Arrowhead, and 3 cfs in the reach frcm lake Arrow-

head to Green Valley lake.

The main components of the distribution line would be 5 pumping

plants, 5.6 miles of 24-inch diameter pipe, T-T miles of l8-inch diameter

pipe, and 9-1 miles of 15 -inch diameter pipe. The intake of Pumping

Plant No. 1 would be located either in Cedar Springs Reservoir or in a

vault in the site of the San Bernardino Tunnel, into which two wells would

be sunk from the surface above. Pumping Plant No. 2 would be located about

1 mile beyond Pumping Plant No. 1, while the remaining three pumping plants

are about equally spaced along the system. No estimates were made of the

need for additional regulatory storage facilities.

Cost of Facilities

Estimates of construction costs for the described local conveyance

system were prepared by the Department, and are shown in Table 17. The

annual capital repayment charge was based on 5 percent interest and a 40-year

repayment period.
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TABLE IT

ESTIMATED COST COMPONENTS OF LOCAL CONVEYANCE SYSTEM

Facilities



TABLE 18

ESTIMATED UNIT COSTS OF WATER SERVICE
FROM THE STATE WATER PROJECT

: Equivalent unit rate,
Components of cost

: in dollars per acre -foot

State Water Project Facilities

Operation, maintenance, and replace-

ment cost of transportation
expense $ 3^-26

Capital cost of transportation
expense 22.27

Delta Water Charge 7.29

Total of cost components for State
Water Facilities $ 6'^. 82

Local Conveyance Facilities

Estimated operation, maintenance,
and replacement expense $ 55 '60

Estimated capital cost expense 32.^5

Total of cost components for local
conveyance facilities $ 88.05

Total of cost components for all
water facilities $151.87
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CHAPTER V. ECONOMIC JUSTIFICATION
AND FINANCIAL CAPABILITY

Basic to the consideration of the execution of a water supply

contract between the State of California and the Crestline-I^tke Arrowhead

Water Agency are the two factors of economic justification and financial

capability.

Economic justification is simply a question of the economic

worth of the proposed water service while financial capability is the

question of the agency's ability to pay the costs of water importation.

Economic Justification

A water development project can be considered economically justi-

fied if the economic benefits derived from the use of the resulting water

supplies exceed the cost of providing the water service. In analyzing the

economic justification of a water importation project for urban or semi-

urban purposes, definite criteria have not been developed. Economic justi-

fication has often been shown by demonstrating a need for additional water

supplies, that alternative sources of water would be more costly, and that

the costs of the project are not significantly greater than existing water

costs. Where no alternatives are available, economic justification for

urban areas has been shown if the cost of water importation is not unreason-

ably high compared to the cost of present water services and if the area's

economic development would be restricted without the additional water

supplies

.

Water service from the State Water Project to the Crestline -lake

Arrowhead area is anticipated to be only for urban purposes. Furthermore,

it is expected to be utilized for domestic, recreational, and commercial

purposes almost exclusively, with no industrial development anticipated in
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the area. Therefore, the benefits accruing frcoi water use were compared

with project charges in order to determine if the project would be economi-

cally justified.

One method of measuring urban benefits is to assume them to be

equal to the next cheapest source of water supply. In the present instance,

however, there is no practical alternative source of water. Another

measure of economic justification is whether project water can be delivered

at costs not unreasonably above present water costs for the area under con-

sideration and whether the future economic development of the area would be

impaired without the future availability of imported water.

Under the forecasted conditions of future growth, 87 percent of

the Crestline -lake Arrowhead total water needs would be imported through

the State Water Project in 1990. The present cost of water production in

the area was not determined but the cost to consumers in the Crestline-Ifike

Arrowhead area currently ranges from over $200 per acre-foot to well over

$1,000 per acre-foot. The cost of delivery of imported water to the area

will be about $65 per acre-foot on an equivalent unit rate basis (i.e., the

cost that, when applied to each acre-foot of entitlement during the full

repayment period, will repay all costs at the applicable interest rates),

and the additional costs of delivering the water to consumers would not raise

the total cost to much above $200 per acre-foot. Thus, water imported from

the State Water Project could either be about equal to current water costs

or could save the urban consumer up to about $800 per acre-foot, over local

water.

Since the economy and population of the Crestline-Ia.ke Arrowhead

area have grown substantially up to the limits of local water supplies which

are considerably more expensive to the consumer than the necessary costs of
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state Water Project water, it is obvious that benefits accmiing to the area

from water importation, which will allow the area to continue to develop,

will exceed water costs. It is apparent that water importation for urban

and semiurban purposes from the State Water Project is economica_Lly justified.

Finajicial Capability

To establish the financial capability of a public agency to under-

take a particular project, it is necessary to show that the public credit of

the agency is strong enough to reasonably support the day-to-day operating

costs of the project and to repay any long-term debt which it may be necessary

to undertake in order to finance the facilities. Therefore, it is necessaiy

to show that the Crestline -Lake Arrowhead area, and more particularly the

present Crestline -Lake Arrowhead Water Agency, will not be unduly burdened

by its overall debt during the project repayment period. Furthermore,

methods of obtaining funds for debt repayment must be practical and

reasonable.

Historical and Projected Assessed Valuations

The assessed valuation of property within the Crestline -Lake

Arrowhead area for the fiscal year 1963-64, as assessed by the County Asses-

sor, was $31,i^l6,000, $20,850,000 of which was within the Crestline-Ia,ke

Arrowhead Water Agency area and $10,566,000 within the Arrowhead Excluded

Area. These valuations represent estimated market values of about $138,000,000

for the area as a whole, $91,500^000 in the Crestline -Lake Arrowhead Agency

area, and $46,500,000 in the Arrowhead Excluded Area.

Increased population aind economic activity, as well as rising price

levels, have moved the assessed valuation of the Crestline -lake Arrowhead area

steadily upward from slightly less than twenty million dollars for the fiscal

year 1958-59 to over thirty-one million dollars for 1963-64. Table 19 shows
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the trend of assessed valuations for the area as a whole and for the

sections now making up the Crestline-Lake Arrowhead Water Agency and the

Arrowhead Excluded Area.

Assessed valuations of property for both the Crestline-Lake

Arrowhead Water Agency area and for the Arrowhead Excluded Area will un-

doubtedly reflect the Agency's continued development in the future. In

order to analyze the financial capability of the area to pay for service

from the State Water Project, projections of future assessed valuations

within both areas were developed. These projections were conservatively

made, using a projected per capita assessed valuation essentially the same

as that for 1963-64 for both the agency area and the excluded area.

Historically, the per capita assessed valuation of the area has

been high because of the low proportion of permanent residents to the total

number of dwelling units due to recreational, vacation cabin, construction.

While a considerable increase in permanent resident population is projected,

rising assessment rates and new construction of increasing value is

expected to offset the effect of population increase. Since much of the

area will remain essentially a recreation area, permanent population will

continue to lag behind urban development. This will be especially true of

the Arrowhead Excluded Area, where per capita assessed valuation is presently

over three times as great as that of the Agency. The projected assessed

valuations for the Agency, the excluded area, and the Crestline-Iake Arrowhead

area as a whole are shown in Table 20.
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Historical and Projected Bonded Indebtedness

The Crestline-Ieke Arrowhead area currently carries a bonded

debt equal to about 13 percent of its assessed valuation. The bonded

debt within the Crestline-Lake Arrowhead V/ater Agency area is approximately

12 percent of the assessed valuation while that of the Arrowhead Excluded

Area is around 15 percent of the assessed valuation. School bonds account

for the greatest proportion of the debt in both areas, amounting to over

79 percent of the Agency area total and almost 68 percent of the excluded

area total.

Present bonded indebtedness for both the Agency and the excluded

area as well as the Crestline-Iake Arrowhead area as a whole is shown

below in Table 21.

TABLE 21

PRESENT BONDED INDEBTEDNESS BY TYPE OF DISTRICT^



While bonded indebtedness for the area as a whole has increased

over i+0 percent since 1959, bonded debt as a percentage of assessed valiia-

tion has remained virtiially the same. Table 22 shows the bonded debt and

its relationship to assessed valuations for the Crest line -Lake Arrowhead

Water Agency area, the Arrowhead Excluded Area, and the entire area as an

entity for the last five years.

Although exact projections are difficult, it is estimated that

the aimount of bonded indebtedness exclusive of debt incurred for State

Water Project facilities will increase from 13.1 percent to l4.5 percent

of assessed valuation for the area as a whole, and from 12.2 percent to

l4,0 percent of assessed valuation for the Crestline-Lake Arrowhead Water

Agency area. For the Arrowhead Excluded Area bonded indebtedness is

expected to be I5.6 percent of assessed valuation in 1990, ^P from the

present I5.I percent. Table 23 shows the present and projected indebted-

ness to 1990.
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TABLE 23

PRESENT AND PROJECTED BONDED INDEBTEDNESS*

Year

Crestline- : Crest line -laJce Arrow- : Arrowhead
leXe Arrowhead area : head Water Agency area : Excluded Area

: Percent of: '.Percent of: : Percent of
Bonded debt: assessed : Bonded debt: assessed : Bonded debt: assessed

: valuation : : valuation : : valuation

1963 $ 3,669,000 13.1 $ 2,303,000 12.2 $1,366,000 15.1

1970 5,980,500 13.5 3,783,000 13.0 2,197,500 14.4

1980 10,857,000 14.0 7,006,500 13.5 3,850,500 15.0

1990 17,784,250 i4.5 11,718,000 i4.o 6,066,250 15.6

a. Excluding debt for State V/ater Project water supply development.

Financing Future Obligations

The determination of financial capability requires an analysis of

several interrelated factors, including the amount of money required to pay

an agency's allocated share of costs, the probable repayment schedule neces-

sary, the present and future assessed valuation of the agency (including its

current and future debt for other public works), the tax rates prevalent in

the area, and the additional tax rates that will be incurred in undertaking

the importation of project water.

An investigation was made of the present financial condition of

the Crestline -Lake Arrowhead VJater Agency. The data gathered are presented

in detail in Appendix B of this report

.

Comparison with Assessed Valuations . The present bonded indebted-

ness of thn Crestline -lake Arrowhead V?ater Agency area is approximately 12

percent, and that of the Crestline -Lake Arrowhead area as a whole, 13 percent.

The former is expected to increase to 13 percent by 1970, and the latter to

13.5 percent. Both will be increased still further by the debt which will

be incurred for service from the State VJater Project.
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From the schedules of estimated allocated construction costs,

costs of local conveyance facilities, and assessed valuations, the total

debt outstanding in any year on the transportation portion of the State

Water Project and local conveyance facilities was determined and calculated

as a percentage of assessed valuation. These data are shovm in Tables

2k and 25.

TABLE 2k

SUMMARY OF CAPITAL REPAYMENT OBLIGATIONS
RESULTING FROM WATER SERVICE

Crestline-Lake Arrowhead Water Agency area

Year Assessed:
; valuation:

($000)

Local conveyance
facilities

Capital Repayment
State Water
Facilities Total

: Percent of:

: assessed :

($000) ..valuation :

Amount Amount

($000)

: Percent of:

: assessed
: valuation

: Percent, of
Amount . assessed
($000) : valuation

1972 $33,660 $2,999

1980 51,900 2,717

1990 83,700 2,169

8.9 $1,598



In the above tables the total debt resulting frcm capital costs

of the State Water Project and local conveyance facilities has been shown

as a percentage of assessed value for both the area as a whole and for the

Crestline-Lake Arrowhead Water Agency area by itself.

In the year of the highest debt ratio, occurring about 1972, the

total obligation for water service and other public debt would be about

27 percent of the assessed valuation of the present Crest line -Lake Arrow-

head Agency area. If the Arrowhead Excluded Area has become a part of the

Agency by that time, the debt ratio will be about 23 percent of assessed

valuation. However, increasing assessed valuation as well as payment of

capital costs result in a fairly rapid decrease in the debt ratio even though

projected bonded debt for other than the State Water Project Water Supply

Development is expected to rise. By I98O the ratio of total debt to assessed

valuation is expected to be 21.7 percent if calculated without the Arrowhead

Excluded Area in the Agency and only 19o percent with it in the Agency.

The decline in the ratio of total bonded debt to assessed valuation from the

high year of 1972 is shown in Table 26.

TABLE 26

PROJECTED TOTAL BONDED DEBT AS A
PERCENTAGE OF ASSESSED VALUATION^

: Crestline -lake Arrowhead : Total Crestline -lake
J-ear

. yjater Agency area only Arrowhead area

1972 21.r/. 22.8fc

1980 21.7^ 19.5^

1990 18.2^ 17.3^

a. Total debt for local conveyance facilities and State
Water Facilities added to other projected bonded debt.
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At a maximum, which may never be reached due to the presently

excluded Arrowhead area joining the Crestline -Lake Arrowhead Water Agency,

the ratio of debt to evaluation, although not ideal, appears supportable.

Levels of Ad Valorem Teixation . Tax rates for both the Crestline-

Lake Arrowhead Water Agency area and the area as a whole have been increas-

ing in the past few years, as has been the case in most areas in Southern

California. The weighted average tax rate for the agency area is about

$7.99 per $100 assessed valuation at the present time and that of the area

as a whole about $8.30 per $100 assessed valuation. Table 27 shows the

weighted average tax rates and their component parts for the Agency area as

well as the area as a whole during the past six years.

Under the repayment schedule for the capital cost component of

the transportation facilities developed during contract negotiations with

the Crest line -lake Arrowhead Water Agency, the Agency made a payment of

$4,72^ for the year 1964. For the year 1965 the amount will decrease to

$4,483, after which time the amount paid annually would increase until

1978, when $75,087 would be paid. Payments would then remain constant until

2013, after which time they would decrease until full payment of the capital

costs would have been made in 2027. In addition, a capital cost component

for the local conveyance facilities was estimated. A projected forty-year

payment of $179,438 a year beginning in 1970 was added to the annual repay-

ment requirements so the estimate would include both the capital cost ccanpon-

ent of the transportation portion of the State Water Project and the probable

cost of local conveyance facilities.
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Year

TABLE 27

WEIGHTED AVERAGE AD VALOREM
TAX RATE COMPONENTS

General
County-

Tax rate

Weighted Average Tax Rate Components
(Per $100 assessed value)

School
Districts

Water
Districts

Special
Districts

Total
Tax Rate

Crest line -Lake Arrowhead Area

1958-59



carried by the present Crestline -Leike Arrowheaxi Water Agency area only,

are shewn in Table 28. The teix rates for the area as a whole (i.e., includ-

ing the Arrowhead Excluded Area) are shown in Table 29. For the present

agency area only the tax rate maximum, in 1972, would amount to about $0.7^

per $100 assessed valuation. For the area as a whole, the tax rate maxi-

mum, also in 1972, would amount to about $0.49 per $100 assessed valuation.

TABLE 28

TAX RATE NECESSARY FOR CAPITAL REPAYMENT OF
LOCAL COIWEYANCE FACILITIES AND STATE WATER FACILITIES

Crestline-Lake Arrowhead V/ater Agency

Year
Capital repayment

Assessed: Local conveyance iTrainsp. portion of: Total attributable
valuation: facilities : State V/ater Facil. : to water service

($000) : Amount :Tax rate^:~Amount :Tax rate""": Amount :Tax rate^

1972 $33,660 $179,^38 $0.53 $70,356 $0.21 $249,79^ $0.7^

1980 51,900 179,^38 .35 75,087 .1^ 254,525 .49

1990 83,700 179,438 .21 75,087 .09 254,525 .30

a. Dollars per $100 assessed valuation

TABLE 29

TAX RATE NECESSARY FOR CAPITAL REPAYMENT OF
LOCAL CONVEYANCE FACILITIES AND STATE WATER FACILITIES

Crestline-Lake Arrowhead area

Year
Capital repayment

Assessed: Local conveyance :Transp. portion of: Total attributable
valuation: facilities :State Water Facil.: to water service

($000) : Amount :Tax rate^: Amount :Tax rate^: Amount :Tax rate^

1972 $ 50,950 $179,438 $0.35 $70,356 $0.14 $249,794 $0.49

1980 77,550 179,438 .23 75,087 .10 254,525 .33

1990 122,650 179,438 .15 75,087 .06 254,525 .21

a. Dollars per $100 assessed valuation

-49-



For purposes of this analysis, it was assumed that capital

repayment for both State and local water facilities would be made through

ad valorem taxation. On the bases of historical trends and projected

population, assessed valuation and bonded debt, the tax rates shown in

Table 30 were forecast

.

TABLE 30

PROJECTED TAX RATES, WEIGHTED AVERAGE

Year

Crestline -lake Arrowhead
Water Agency area only
Ratea- : Rate^

Without Capital : With Capital
Repayment for : Repayment for

water facilities rwater facilit.

Crestline -Lake Arrowhead
area as a whole

Ratea : Rate^^

Without Capital : With Capital
Repayment for : Repayment for

water facilities :water facilit.

1972



CHAPTER VI. CONCLUSIONS

Analysis of the data gathered and presented in this report has

led to the following conclusions:

1. The local water supplies of the Crestline -Lake Arrowhead

area are substantially fully developed.

2. Without a supply of supplemental water, further growth and

recreational usage will be seriously restricted.

3. The investigational area will have an economic demand for

water from the State V/ater Project of about 5^000 acre-feet per year by

1990. Part of this demand will be generated by the area surrounding

Lake Arrowhead which is not now a part of the Crestline-Ia.ke Arrowhead

Water Agency, but which can be expected to join as the demand for water

grows to exceed the supply of local water available.

4. The Crestline -Lake Arrowhead Water Agency is empowered by

its enabling legislation to enter into contracts with the State for the

importation of water supplies from the State Water Project.

5. The finsmcial position of the Crestline -Lake Arrowhead

Water Agency is such that the increased debt and taxation requirement

necessitated by the execution and performance of a water service contract

with the State will not impose an unreasonable finajicial burden on the

Agency, even if the present Arrowhead Excluded Area does not join the

Agency.

6. Financing the construction of necessary local conveyance

facilities, in addition to the debt required for a contract with the State,

would not increase the Agency's total ratio of debt obligations to assessed

valuation beyond acceptable limits even if the Arrowhead Excluded Area were

not to join the Agency.

-51-



7. The Crest line -lake Arrowhead Water Agency has the ability,

the necessity, the economic justification, and the financiaJ. capability

required to enter into a contract with the State of California for water

from the State Water Project.
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APPENDIX A

RECOMvlENDATIONS ON OPTION VJATER FOR
CRESTLINE -LAKE ARRa/HEAD WATER AGENCY

On February 'J , 1964, the Crestline-Lake Arrowhead Water Agency

transmitted to the Department a resolution expressing the Agency's desire

to exercise its option under Article 8 of the Agency's contract and

increase its maximum annual entitlement by 800 acre-feet. At the same

time, it transmitted proposed amendments to Table A reflecting a suggested

delivery schedule of annual entitlements including the additional vater,

A copy of the Agency's original and proposed revision to Table A appears at

the close of this appendix.

We have analyzed the Agency's request to determine if the water

can be put to beneficial use prior to 1990 and to determine if the Agency

has the financial ability to pay for the added water.

Need for Option V/ater

Since the Crestline-Lake Arro\/head area is, and will remain,

largely a recreational appendage of the Southern California urban metro-

polis which centers on Los Angeles, water consumption is not limited to the

requirements of the local population. However, it can be expressed in terms

of consumption per permanent resident and is related to population growth.

Most of the recent increase in the area's population and much of the projected

population gro\-rt,h has been based on expanding income producing activities,

which stem from the area's recreational attractions.

Updating of the 196I Department report on the area is now being

completed as part of the vrork connected with Bulletin No. 119-19

"Feasibility of 3ex*ving the Grestline-Iake Arrowhead V/ater Agency from the

State Water Project". The projections of water requirements for the Crestline-

A-1



Lake Arrowhead Water Agency area and the Arrowhead Excluded Area (an area

surrounding leke Arrowhead which is not now part of the Agency but which

is expected to become a part of it in the future) indicate that by 1990^

total water requirements will be approximately 5,730 acre-feet. At the

present time, about 800 acre -feet of water are being provided locally and

by 1970 about a thousand acre -feet will probably be obtained by local with-

drawals. This latter amount has been estimated to be the maaimum amount of

water available from local supplies.

The development of sources of local water is more expensive than

imported water. A major part of this cost is a result of the high capital

cost involved in drilling wells that have both a short life and a small

yield. Accordingly, when a less expensive supply that is firmer in charac-

ter becomes available through the State Water Project, it is anticipated

that, as these wells lose production, no new ones will be drilled to replace

them. Accordingly, the production from locaJ. water resources in the area

was postulated to gradually decline after imported water becomes available

to a level of about 330 acre-feet per year in I98O.

By 1990 increased demand will necessitate either additional

imported water or increasing the use of local supplies to approximately

their present levels. In our prior studies it was assumed that the latter

situation would occur and that the net supplemental water requirement for

1990 would be 5,000 acre-feet, the aonount originally contracted for by the

Agency. A requirement of 5,000 acre-feet of imported water in 1990 had

also been projected for the Crestline -LaJte Arrowhead area by the Agency's

consultant.* However, since local water supplies are more expensive than

Albert A. Webb Associates "Crestline -Lake Arrowhead Water Agency
Eligibility Report on Imported Water Requirements and Financial Analysis

of Ability to Meet Capital Recovery Costs", May I963.
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the state water, it is probable that many local wells will not be maintained

once imported water becomes available and that increasing local supplies may

not be feasible. Therefore, it appears that there will be a justifiable

economic need for the option water that the Agency has requested.

The Crestline -Lake Arrowhead Water Agency's proposed revision to

Table A calls for an increase in the first year's water deliveries, with

increases thereafter of nearly 50 acre-feet jjer year up to the revised maxi-

mum annual entitlement. As such, it reflects the replacement of very

expensive local water by much cheaper imported water. Imported water will

certainly replace much of the marginal supply which is now, of necessity,

being utilized so that probably less than half of the presently developed

supply would be available in 1990*

Financial Ability to Pay for Option V/ater

An analysis was made of the effect on the Agency's financial

capability if the Agency's maximum annual entitlement was increased by the

amount of the option water. This analysis indicated that the total obli-

gation for water service and other public debt would be 29.3 percent of

assessed valuation of the present Crestline-Lake Arrowhead Water Agency

area in the year of highest debt ratio. This would be lowered to 24.3

percent of total assessed valuation if the presently excluded Arrowhead

area were to join the Agency by 1972.

While the maximum potential debt to valuation ratio, for the

Agency area alone, is just below the point (30 percent) which the Department

considers excessive, the Agency's water requirements are predicated upon

the annexation of the laJce Arrowhead area. Thus, it is considered that the

area will have a debt to valuation ratio of about 24 i)ercent with the grant-

ing of the option water.
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Conclusions and Recommendations

The Department's latest estimates of the Agency's water require-

ments, presently being incorporated in the forthcoming report. Bulletin

No. 119-19> show that local water supplies plus the presently contracted

State Water Project entitlement could meet the Agency's 1990 water require-

ments. However, it is concluded that all of the necessary local supplies

will not be readily available after they are once replaced by much less

expensive imported water. Therefore, option water will be an economically

feasible alternative to the use of local supplies.

We conclude that the Crestline -Lake Arrowhead Water Agency will

be able to put the option water to beneficial use prior to 1990 and will be

financially able to pay for the additionaJ. option water. Based on this con-

clusion, we recommend that the Agency's request for option water be granted.

A-4



TABLE A-1

ANMJAL ENTITLEMENTS
CRESTLINE-LAKE ARROWHEAD V/ATER AGENCY

:





APPENDIX B

CREDIT ANALYSIS OF THE CRESTLINE

-

LAKE ARROWHEAD WATER AGENCY





APPENDIX B

CREDIT ANALYSIS OF THE
CRESTLINE-LAKE ARROWHEAD WATER AGENCY

A. Statement of Debt of the Crestline-Ieike Arrowhead Water Agency

1. Net Direct Debt (full faith and credit) June 30, I963

a. Bonds ; None

b. Floating debt : $36,000

c. Total debt ; $36,000

2. Special Obligations (not full faith and credit ): None

3. Limitation on Debt

a. Promissory notes : May be issued in amounts not exceeding

the lesser of $500,000, or two percent of the assessed valua-

tion of taxable property in the Agency. The interest rate

limit is six percent per annum and the maturity of notes

shall not be greater than three years frcm date of issuance.

b. General obligation bonds : Interest rate on bonds may not

exceed five percent per annum and maturity may not be greater

than ko years from date of issue.

c. Applicable statutes : Calif. Statutes 1st Ex. Sess. I962,

Section 11, Subdivision 11 (promissory notes), and Sections 1,

18, 19, and 22 (bonds).

4. Amount of Bonds Authorized but Unissued : None

5 • Utilities Operated by the Agency (other than water service ) : None
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B. Debt of Overlapping, Coterminous, and Underlying Political Units

Name and character of

unit bearing
bonded indebtedness

Net debt assignable : -^ „

to the Agency's area :

> : Amount :
statement

San Bernardino County

Arrow Bear Park County
Water District

Running Springs County
Water District

San Bernardino County Flood
Control District No. 2

Crestline Sanitation District

lake Arrowhead Sanitation
District

School Districts:

Los Flores Elementary

$ 6,066,000 1.99 ? 120,469 6-30-1963

41,000 94.84 38,886

241,000 100.00 241,000 "

2,603,000

70,400

0.043

100.00

390,000 1.85

1,124

70,400

7,197

School District



C. Summary of Full Faith and Credit Debt of the Water Agency and Other
Political Entities

As of June 30th
Type of debt . 1939 ig^Q . 1951 . 1952 : 1963

1. Net bonded $ $ $ $ $
debt _ _ _ _ _

2. Net float-
ing debt - _ _ - 36,000

3 . Overlapping
etc., debt 1,463.730 1.639.774 1.578.300 1.493.673 2.302.943

4. Total debt $1.463.730 $1.639.774 $1.378.300 $1.493.673 $2.338.943

D. Default Record . There has been no default in the payment of principal

or interest during the past 20 years, either by the water agency or by

any overlapping, coterminous, or underlying tajcing district.

E. Assessed Valuations of Property in the Crestline -Lake Arrowhead
Water Agency

~' Type ; Valixation ($000)
of property: 1939-60 ; 196O-6I : 196I-62 : I962-63 : 1963-64~

Secured
property $11,309,893 $12,217,242 $13,438,032 $l3,ll6,68o $16,713,132

Unsecured
property 1,170,779 1,237,478 1,331,671 1,448,443 1,622,733

Utilities 2.023.328 2.111.280 2.240,297 2.338.877 2.314,093

Total asses-
sed value $14,306.000 $13.386,000 $17,030,000 $18,924.000 $20.830.000
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2. Assessment Ratio (proportion of market value ): State Board of Equali-

zation estimates of the District's assessment ratio are shown below

for the years I96I-62, I962-63, and 1963-64. Assessment ratios for

1959-60 and 1960-61 were estimated by using the mean of the following

three years. Note that these ratios do not apply to public utilities,

which are assumed to be assessed at ^5 percent of market value.

1959-60 - 21.4^

1960-61 - 21.4'56

1961-62 - 21.1?£.

1962-63 - 21.8^

1963-64 - 21.3^

3. Estimated Market Value of Property in the District

1959-60 - $62,821,626

1960-61 - 67,657,719

1961-62 - 75,071,814

1962-63 - 81,228,752

1963-64 - 91,670,948

4. Important Tax Exempt Property Within the Agency

The most important parcel of tax exempt property within the Agency is

the forest land owned by the United States Government which extends

throughout the Agency's area. The forest land encompasses 28,500 acres

of land within the boundaries of the Crestline-Lake Arrowhead Water

Agency.

5. Concentrations of Valuable Property Just Outside the Area

The Crestline-Lake Arrowhead Water Agency area surrounds the Arrowhead

excluded area on three sides. The excluded area contains substantial

amounts of urban developnent oriented to Lake Arrowhead which is entirely
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5. Concentrations of Valuable Property Just Outside the Area (cont'd)

within the excluded area. The City of San Bernardino ajid its

associated urban and industrial areas extends within 10 miles south

of the water agency's boundaries.

6. Ten Largest Taxpayers in the Area

A cursory examination of property records has revealed that the ten

largest taxpayers within the Agency's area probably do not contribute

significant portions of the total taxes collected in the area.

F. Property Tax Rates on Property in the Crestline -Lake Arrowhead
Water Agency Area



3. Legal Limits on Tax Rates (in dollars per $100 assessed valuation)

a, Cammunity services districts $1,00

c.

Coiinty library-

Flood control district

0.30

0.15

(Plus teix for bonds and
other special assessments)

(Plus taxes for bonds ajid

other special assessments.
No limit for drainage
improvement

)

d. Crestline-Iake Arrowhead
Water Agency

e. Public cemetery districts

f

.

Sanitation districts

g. School districts

1.00

0.20

0.60

2.00

(Plus tax for bonds and
other special assessments)

(Through junior college.
Bonded debt subject to
additional rates. Increased
rates may be allowed under
provisions of California
Education Code, Sec. 20803.)

4. Taxes by Classification of Property

Tax rates for nearly all districts in the Crestline -Lake Arrowhead

Water Agency are levied against all property valuations, i.e., land,

improvement, and personal property. Tax rates for some special districts

such as the Soil Conservation District and Water Conservation District

are levied only against laind, while the County Sanitation District levies

taxes on both land and improvements.
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G. Record of Ta^ Collections on Property in the Crest line -Lake Arrowhead
Water A



H. Receipts and Disbursements of the Crest line -Lake Arrowhead
Water Agency

Income and &a>ense '
^^""^"^ beginning July 1, I963

Incone and hxpense
. ^^ ending June 30. 1964

Receipts

Tax collections $!6,J06.hS

Interest l4.43

Total Receipts $76,720.91

Disbursements

Salaries and wages $14,017.50

Operating expenses 36,893 •54

Interest on debt l,l6l.04

Total expense $52,072.08

Cash, end of period $24,648.83

I. Sinking Fund Operations . There are no sinking funds being operated by

the Agency at the present time.

J. Future Debt Service Requirements . The Agency has signed a contract for

water delivery from the State Water Project committing the Agency to

repay the State for its proportionate share of the costs associated with

water deliveries from the project. These costs are described and

tabulated in Chapter IV.

K. I>lanagement and Services

1. Fiscal Policies . The Agency has been in existence such a short time

that no valid judgment ,can be made of its fiscal policies.

2. General Character and Efficiency of the Management . The management

has been effective in its effort to establish the Agency in its

negotiations with the State for a water service contract.
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K. Management and Services (cont'd)

3. Seiryjces Performed by the Agency . Thus far, the Agency has acted

only as a disseminator of information and as a negotiator for a

water service contract with the State. Upon receiving imported

water, it will act as a wholesaler and distributor of water to local

water agencies and districts.

L. Economic Background

1. Land Area . The Agency encompasses an area of ^5>800 acres of land.

2. Population

1950 3,^00

i960 5,800

3. Emplo:/ment^

Industry group Number employed April 196O

Mining

Construction

Manufacturing

Trans. Coram, and Util.

Wholesale and Retail Trade

Services

Government

All other and not reported

Total

2

322

92

108

465

kj6

112

303

1.880

a. Source: U.S. Census, I96O. Data represent jobs held by
residents of Crestline -Lake Arrowhead Water Agency
and lake Arrowhead excluded area.
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The above figure was obtained from a report of U. S. Census

Bureau, I96O. The population figure in this report is ^,3^5 and consider-

able less than that of the figure presented by the Department in this

report. The Department's estimate is based on knovm figures of vote

registration and pupil enrollment coupled vith estimates of nonregistered

voters, nonschool minors, and others, this value being 6,700 for I96O.

Thus, the employment figure presented above can only be used as a represen-

tative figure of the community's various occupations for the purposes of

this report.

k. Recreation and Trade

The economy of the small communities in the Agency is largely

dependent on the recreational attraction of the area. The recreation

centers have attracted a new and growing population along with a

greater tourist trade, giving retail trade a continuing growth pattern,

5. Transportation

Highway I8 traverses the area, going generally in an east-west

direction, giving the area its only really accessible route. Big Bear

Transit Company provides bus service to the area from San Bernardino.

6. Natural Resources

There are no mineral products of major importeince being exploited

in the area at the present time and lumbering activity is minor.
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M. Financial Data for the Crestline -Lake Arrowhead V/ater Agency Area

1.



3. Ratios (cont'd)

b. Percentage increase in :

(1) Population, 1958 to I963 ^^^^320^^ = ^^'^^

(2) Assessed valuation 1957-58 $18,92^8^0 -$12,900,000 ^ ^^^^
^ ' $12,900,000

(3) Bonded debt 1958-1963 $2,302,9^3 -$82^3^3 . 179.1,^

$82^1,3^3

{h) Tax levies 1958-59 to 1962-63 $1»^^3,363 -$936,771 = 55.1^
$936,771

B-12



J A V e A T t It * c f 1 c r

OVlCTOflVILLE

NCH DIVISION

PLATE I

*—CRESTLINE-
LAKE ARROWHEAD
WATER AGENCY

"KCOU M T 1

COU f>i T V

SJ* COIOOttlO PASS
irAT£P JiGC^Cr

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
SOUTHERN DISTRICT

FEASIBILITY OF SERVING THE
CRESTLINE LAKE ARROWHEAD WATER AGENCY

FROM THE STATE WATER PROJECT

LOCATION MAP
SCALE OF MILES

/\\ OS*" D'tCO









PLATE 2

feS^

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
SOUTHERN DISTRICT

FEASIBILITY OF SERVING THE
CRESTLINE LAKE ARROWHEAD WATER AGENCY

FROM THE STATE WATER PROJECT

AGENCY BOUNDARIES

AND PHYSICAL FEATURES

scAlE of

I-

I

M,,_ES

2

IS64



THE BESOUBCCS ACENC* OF CALIFORfJI*

DEPARTMENT OF WATER RESOURCES
SOUTHERN DISTRICT

FEASIBILITY OF SERVING THE

CRESTLINE LAKE ARROWHEAD WATER AGENCY

FROM THE STATE WATER PROJECT

AGENCY BOUNDARIES

AND PHYSICAL FEATURES

5CAuE OF M'^ES



PLATE 3

LEGEND

PRIVATE LAND

PUBLIC LAND

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNI*

DEPARTMENT OF WATER RESOURCES
SOUTHERN DISTRICT

FEASIBILITY OF SERVING THE
CRESTLINE LAKE ARROWHEAD WATER AGENCY

FROM THE STATE WATER PROJECT

LOCATION OF

PRIVATE AND PUBLIC LAND AND
PROPOSED LOCAL DISTRIBUTION FACILITIES

SCALE OF MILES

I
-^ ft 4





PLATE 3

LEGEND

PRIVATE LAND

PUBLIC LAND

STATE or CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
SOUTHERN DISTRICT

FEASIBILITY OF SERVING THE
CRESTLINE LAKE ARROWHEAD WATER AGENCY

FROM THE STATE WATER PROJECT

LOCATION OF

PRIVATE AND PUBLIC LAND AND
PROPOSED LOCAL DISTRIBUTION FACILITIES

SCALE OF MILES

I
' ^ 4



PRIVATE LAND

PUBLIC LAND

THE RESOURCES AOENCT OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
SOOIHERN DISTRICT

FEASIBILITY OF SERVING THE
CRESTLINE LAKE ARROWHEAD WATER AGENCY

FROM THE STATE WATER PROJECT

LOCATION OF

PRIVATE AND PUBLIC LAND AND

PROPOSED LOCAL DISTRIBUTION FACILITIES

SCALE 0<= MILES









\^





THIS BOOK IS DUE ON THE LAST DATE
STAMPED BELOW

RENEWED BOOKS ARE SUBJECT TO IMMEDIATE
RECALL

LIBRARY, UNIVERSITY OF CALIFORNIA, DAVIS

Book Slip-60m-12,'64(F772s4)458



Calif. Dept. of Water C2

Resources. ^2
Bulletin. no.ll9.iy

PHYSICAL

SCIENCES

LIBRARY

3n75 024Rff ^^^'g

'"}'':"\ oAv

I




